A C-terminal membrane association domain of phototropin 2 is necessary for chloroplast movement.
Phototropins (phot1 and phot2), plant-specific blue light receptor kinases, mediate a range of physiological responses in Arabidopsis, including phototropism, chloroplast photorelocation movement, stomatal opening and leaf flattening. Phototropins consist of two photoreceptive domains at their N-terminus, LOV1 (light, oxygen or voltage 1) and LOV2, and a serine/threonine kinase domain at their C-terminus. Here, we determined the molecular moiety for the membrane association of phototropins using the yeast CytoTrap and Arabidopsis protoplast systems. We then examined the physiological significance of the membrane association of phototropins. This detailed study with serial deletions narrowed down the association domain to a relatively small part of the C-terminal domain of phototropin. The functional analysis of phot2 deletion mutants in the phot2-deficient Adiantum and Arabidopsis mutants revealed that the ability to mediate the chloroplast avoidance response correlated well with phot2's membrane association, especially with the Golgi apparatus. Taken together, our data suggest that a small part of the C-terminal domain of phototropins is necessary not only for membrane association but also for the physiological activities that elicit phototropin-specific responses.